Expression Vectors and Gene Fusions for the Directed Modification of the Carotenoid Biosynthesis Pathway in Mucor circinelloides.
Several fungal species, particularly some included in the Mucoromycotina, have been used to develop fermentation processes for the production of β-carotene. Oxygenated derivatives of β-carotene (xanthophylls) are desirable value-added products, and the preference by the market of carotenoids from biological sources has increased the research in different carotenoid-producing organisms. We currently use Mucor circinelloides f. lusitanicus as a model organism to develop strains with an increased content of new and more valuable carotenoids. The main carotenoid accumulated by M. circinelloides is β-carotene, although it has some hydroxylase activity and produces low amounts of zeaxanthin. On the other hand, in astaxanthin-producing organisms two enzymatic activities are required for the production of astaxanthin from β-carotene: a hydroxylase and a ketolase. In this chapter, we delineate part of our efforts to construct genetically modified strains that could advance in the improvement of carotenoid accumulation by this fungus and the diversification of its carotenoid content. Accordingly, we describe detailed and empirically tested protocols for the construction of functional expression vectors and gene fusions.